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ABSTRACT
TECHNOLOGY INTEGRATION IN TENNESSEE 
21ST CENTURY CLASSROOMS 
by
Lois J. Markee
In the study, the population of educators in 21st Century 
Classrooms across the State of Tennessee was surveyed to 
determine teachers' satisfaction with 21st Century program 
implementation and associated changes in instructional 
practices. During fall 1998, six hundred of the 4,800 21st 
century classroom teachers were surveyed using the 
Technology Use Questionnaire. Three hundred two completed 
surveys were returned. Frequency rates and percentages were 
calculated for each of the 33 questions and the 8 
demographic items. The questions were grouped into 7 
subscales: Administration, Teacher Training, Implementation, 
Integration, Use on the Job, Use at Home and Instructional 
Change. Correlation analysis determined that at the .05 
alpha level there were significant relationships between 5 
subscales (Administration, Teacher Training, Implementation 
of the Technology Plan, Integration, and Use on the Job) and 
Instructional Change. Conversely, there was no significant 
relationship between the demographic data and instructional 
change.
In general, teachers were unsatisfied with the 
implementation of the Master Plan for the 21st Century 
program and had made only moderate instructional changes.
The correlation data supported previous research citing 
teacher training, use on the job, inclusion in future 
planning, administrative support as impacting instructional 
change.
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CHAPTER 1 
INTRODUCTION
In 1994, Toffler and Toffler referred to the emerging 
technological revolution as the "third wave." As conceived 
by Toffler and Toffler (1994), the "third wave" represented 
the gigantic upheaval in the knowledge base of society that 
was occurring throughout the world. The technology 
revolution had reduced the need for raw materials, labor, 
time, space, capital, and other inputs; and had replaced 
them with knowledge. Therefore Toffler and Toffler (1994) 
identified knowledge as the central resource of an advanced 
economy, and technology as the vehicle to access knowledge.
With the increased emphasis on the need for knowledge 
and the need to quickly access information, educators 
embraced technology as a critical element in the educational 
process. Mehlinger (1996) explained that the use of new 
technology had profound effects on schools. When interviewed 
by Brandt (1991), Michael Cohen (former Education Program 
Director for the National Governors Association) noted that 
following the Governors' Conference on Education (1990), 
many states demonstrated support for educational reform by 
funding technology development projects designed to help 
schools in achieving their educational goals (Dusewicz & 
Beyer, 1998).
1
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2States such as Oregon, Illinois and Tennessee developed 
Education Goals for the year 2000 that focused to a large 
degree on technology development in the schools. The Oregon 
Department of Education (1992) developed The Role of 
Technology, A Plan to Support ODE and 21st Century Schools. 
The plan included the framework and funding for networking 
across the state. The Illinois State Board of Education 
(1992) developed Illinois Goals: World-class Education for 
the 21st Century that contained plans for integrating 
technology in the schools. In Tennessee, the State Board of 
Education (1991) developed the Master Plan for Tennessee 
Schools: Preparing for the Twenty-first Century, a plan that 
also encouraged the development of technology in schools.
The Master Plan for Tennessee Schools (Tennessee State 
Board of Education, 1991) focused on three key result areas: 
(1) establishment of 21st Century Classrooms; (2) creation 
of a rational workable, accountable governance system, and 
(3) providing adequate, sustained school funding. Following 
descriptions of the mission, vision, and 17 goals in the 
Master Plan, the three key result areas were examined in 
terms of goals, the current situation, implementation 
strategies, and indicators of progress. The first key result 
area, the 21st Century Classroom, outlined the components of 
instructional programs (performance expectations, 
curriculum, and professional development) at the primary,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3middle, and high school levels. Resources for early 
childhood education, adult literacy programs and the use of 
technology were also listed. Issues in school governance, 
addressed in part two, included accountability, school 
leadership, and school-based decision making. The components 
of the funding plan (based on state, local, and private 
sources) were described in the third part. The appendix 
contained the Master Plan cost analysis. The funding plan 
indicated that over the six-year period (from 1993-99) $150 
million dollars were to be spent on technology with $70,000 
allocated for teacher preparation. The major thrust of state 
funding was in the area of technology hardware and software 
to provide the 21st century classroom with a "full tool box" 
(Tennessee State Board of Education, 1991).
Beginning in 1993, the Tennessee Board of Education 
implemented the plan in over 500 schools. The impetus for 
educational reform in Tennessee to a great extent was based 
on the placement of technology into 21st Century Classrooms. 
Technology was chosen to serve as a change agent for 
educational reform (Tennessee Board of Education, 1991) . 
Twenty-first Century Classrooms were equipped and installed. 
By definition, each 21st Century Classrooms was equipped 
with five student computers, one teacher computer, a large 
screen TV, a CD ROM player, and a minimum of $2,000 for 
software purchase. The system had the capability to be
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4networked, and allowed the teacher to monitor student 
computers from the teacher station. The strong financial 
commitment directly supported installation of the hardware 
and the software. On the other hand, the Master Plan for 
Tennessee Schools provided less than one per cent of the 
total proposed funding for teacher training in the use of 
the equipment, or integration of the software into the 
curriculum.
In the 1996 update for 21st Century Classrooms 
(www.state.tn.us/education/rptcrd96/bepform.htm) , the 
Tennessee State Department of Education (DOE) recognized the 
need to establish certain criteria for developing any large 
scale, statewide project. The DOE, however, preferred to 
defer to local initiatives because local school systems were 
in the best position to determine individual technology 
needs. Therefore, the DOE chose not to implement a "cookie 
cutter" approach, whereby the DOE would dictate all 
components in the model 21st Century Classroom. Although 
significant flexibility was provided, local school systems 
were under constraints to acquire equipment that met minimum 
functional requirements as set forth by the DOE. A prototype 
classroom (as described above) was envisioned for the 
purpose of providing a cost model for the 21st Century 
Classroom initiative. The Department set base model costs at
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5$20,000 per classroom, with a minimum of 10% designated for 
instructional software.
The Master Plan identified two qualitative indicators 
of success for the 21st Century Classroom. The two 
indicators were (1) teacher's satisfaction levels, and (2) 
changes in teacher's instructional practices. Therefore, 
examination of teacher satisfaction with the level of 
implementation and changes in teachers1 instructional 
practices were essential to assessing the success of the 
Master Plan for Tennessee Schools, Preparing for the Twenty- 
first Century. Even though it appears that many teachers in 
Tennessee now have access to a "full tool box" of 
technological hardware as a result of this reform effort, 
the logical question that must be addressed is: have the 
educators in Tennessee used the equipment to the greatest 
extent of its potential?
In 1991, the Appalachian Educational Laboratory and the 
Tennessee Education Association, as part of its Tennessee 
Teachers' Technology Initiative, collaborated to survey 449 
Tennessee educators to investigate their use of technology.
A questionnaire was sent out that contained 20 items. 
Teachers responded to both Likert rating scales and open- 
ended questions. Analysis of the data showed 60 per cent of 
the teachers used computers for instruction. Daily use of 
computers for instruction was reported by 43 percent of the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
6surveyed respondents, while 30 percent reported weekly use 
and 7 percent reported monthly use. The study confirmed that 
the teachers had positive attitudes toward computers but 
integrated technology into the instructional program at 
various rates (Appalachian Educational Laboratory and 
Tennessee Education Association, 1991).
The results of the Appalachian Educational Laboratory 
study were consistent with findings on teachers' use of 
technology in other states, where tremendous differences 
have been cited from one classroom to another. For example, 
Sheingold and Tucker, Eds. (1990) reported that 
discrepancies in the levels of teacher satisfaction and 
changes in teachers' instructional practices appeared to be 
evident in computer-rich classrooms. Observations of two 
fourth grade classes from the same school equipped with 
similar technology showed that students in class A had 
access to computers 30 minutes, per day, while students in 
class B averaged 30 minutes per week. The teacher of Class A 
reported comfort using the system while teacher B reported 
discomfort using the technology. The disparity of both 
attitude and integration was apparent (Sheingold & Tucker, 
Eds. 1990). This study was representative of a number of 
others that demonstrated similar disparities.
Discrepancies such as those cited above led to the 
following questions: Does the disparity exist in 21st
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
7Century Classrooms across the State of Tennessee? Were some 
teachers more comfortable integrating technology into their 
classrooms? If there were discrepancies, what were the 
reasons that some teachers were more comfortable with 
technology and were better able to integrate it into the 
curriculum than other teachers?
Research on technology change and implementation in 
states other than Tennessee indicated that change requires 
time and extensive staff development. The Council of Chief 
State School Officers (1992) commissioned Thornberg,
Rockman, Sheingold and O'Connor to research the effect of 
new educational technologies. This effort resulted in a 
presentation entitled, Learning Technologies Essential for 
Educational Change, at the Chief School Officers1 State 
Technology Leadership Conference in Dallas, TX (1992). 
Thornberg examined the issue from the perspective of the 
learning alternatives created with technology. Rockman 
surveyed student outcomes produced by learning with 
technology. Sheingold evaluated the integration of 
technology into teaching. O'Connor examined methods of 
planning for learning with technologies. The researchers 
agreed that technology brought about educational change, 
suggested that training of educators was critical to 
success, and noted the importance of providing teachers' 
time and access to computers. It was important; however,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8that this issue be considered by the Tennessee Board of 
Education as the 21st century classroom initiative came to a 
close. It was essential that research be conducted to 
determine whether, after 6 years of implementation, teachers 
were satisfied with the initiative and its efforts, and were 
able to integrate technology into their curriculum efforts
(Council of Chief State School Officers, 1992).
Purpose of the Study
The purpose of this study was to identify the extent to
which 21st Century Classroom teachers were satisfied with 
the implementation of the 21st Century Classroom Component 
of the Master Plan For Tennessee Schools, and to identify 
changes in instructional practices that resulted from the 
implementation of the program.
Importance of the Study 
Examining the 21st Century Classroom component of the 
Master Plan for Tennessee Schools was important for three 
reasons: (1) the plan affected public education across the
state (2) the plan was costly to tax payers; (3) the plan 
was the hinge pin of educational reform. Thus, effective 
integration of technology was critical to the success of 
educational reform in Tennessee Public Schools. The Master 
Plan was designed for all public schools in the state and 
the effect was state wide with over 4,800 21st Century
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
9Classroom in operation by spring 1998. The 21st Century 
Classroom was the agent for educational change and 
improvement in the State of Tennessee. The plan was heavily 
funded with the DOE spending over 150 million dollars by the 
end of 1998. The 21st Century Classroom initiative offered 
the unique opportunity to examine a group of teachers from 
across the state that were equipped with comparable 
technological tools, and received similar initial training. 
Millions of dollars were spent on the program. Hours of 
effort were invested in planning, training and 
implementation. It was important to examine how actual, 21st 
Century Classrooms measured up to the indicators of progress 
established in The Master Plan.
Research Questions
1. To what extent do teachers believe local school system 
administration supports the 21st Century Program?
2. To what extent have teachers been trained to implement 
the 21st Century Program?
3. To what extent has a 21st Century technology plan been 
developed and implemented in each school?
4. To what extent has technology integration become 
integral to the instructional program in each school?
5. To what extent do 21st Century classroom teachers use 
computers on the job?
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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6. To what extent do 21st Century classroom teachers use 
computers at home?
7. To what extent have 21st Century classroom teachers 
changed their instructional practices?
8. Are there relationships between the extent to which 21st 
Century program elements are implemented and changes in 
instructional practices?
9. Are 21st Century classroom teachers' demographic 
characteristics related to changes in instructional 
practice?
10. Are school location, school type and year 21st Century 
technology was installed related to changes in instructional 
practice?
Research Hypotheses 
HOI: There is no relationship between the perceived extent
of local administrative support and changes in instructional 
practice.
H02: There is no relationship between the extent of teacher
training and changes in instructional practice.
H03: There is no relationship between the perceived quality
of the technology plan and changes in instructional 
practice.
H04: There is no relationship between the perceived extent
of technology integration and changes in instructional 
practice.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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H05: There is no relationship between the extent of teacher
use of computers on the job and changes in instructional 
practices.
H06: There is no relationship between the extent of teacher
use of computers at home and changes in instructional 
practice.
H07: There is no relationship between teachers' years in 
current position and change in instruction.
H08: There is no relationship between teachers' level of
education and change in instruction.
H09: There is no relationship between teachers' age and
change in instruction.
HOIO: There is no relationship between teachers' gender and
change in instruction.
H011: There is no relationship between location of school
(urban, suburban, or rural) and change in instruction.
H012: There is no relationship between school type
(primary, elementary, middle and high school) and changes in 
instruction.
H013: There is no relationship between the number of years 
since technology was introduced in the 21st century 
classroom and change in instruction.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Limitations
The research was limited to the population of 21st 
Century Classroom teachers in the spring of 1998 in 
Tennessee Public Schools.
Definitions
1. The 21st Century Classroom as defined by the State of 
Tennessee was composed of: 5 student computers, one 
teachers' computer, one large screen television, one CD ROM, 
one laser printer, and networking capabilities. An initial 
allotment of $2,000.00 was provided for software (Tennessee 
State Board of Education, 1991) .
2. "The full tool box" is a quote from the Master Plan for 
Tennessee Schools (1991) and referred to the hardware and 
software (defined above) that comprise the 21st Century 
Classroom.
Overview of the Study 
Because the 21st Century Classroom provided the unique 
opportunity to study a statewide, heavily funded program, 
the descriptive and correlation research study was critical 
to establishing whether the indicators of progress as set 
forth in the Master Plan for Tennessee Schools (1991) were 
being achieved. The research was organized into five 
chapters. Chapter 1 contained the introduction, statement of 
the problem, significance of the study, research questions,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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limitations, definitions, and organization of the study. A 
review of the related literature was presented in Chapter 2. 
The literature review reaffirmed the validity of the 
indicators of progress as stated in The Master Plan for 
Tennessee Public Schools. The indicators of progress were:
(1) teacher satisfaction levels with 21st Century program 
implementation, and (2) changes in instructional practices. 
The review identified themes indicative of teacher 
satisfaction levels and changes in instructional practices. 
Research methodology was presented in Chapter 3. The results 
of surveying the population of 21st Century classroom 
educators and the analysis of the resulting data were 
contained in Chapter 4. Chapter 5 presented the discussion 
of data interpretation, the limitations of the study and the 
implications.
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CHAPTER 2 
REVIEW OF LITERATURE
The GOALS 2000 for educational improvement, proposed by 
President Bush in 1989, had far-reaching effects upon 
education in the United States. Following the 1991 National 
Governors' Conference, many states demonstrated support for 
educational reform by developing statewide goals, and 
targeted achievement of the goals by funding technology in 
the schools (Brandt, 1991). Many states, including Oregon, 
Illinois and Tennessee, based their plan for educational 
change and improvement on technology.
The Tennessee Master Plan 
In 1991, The Tennessee State Board of Education 
developed the Master Plan for Tennessee Schools: Preparing 
for the 21st Century. The Master Plan (1991) was created to 
transform Tennessee Public Education to the best public 
education in the United States. The Master Plan focused on 
three Key Result Areas: (1) establishing a 21st Century 
Classroom, (2) creating a rational, workable, accountable 
governance system and, (3) providing adequate sustained 
school funding.
The guiding principles of the plan were: (1) to attract
and prepare the best possible school leaders; (2) to shift
14
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decision making closer to those who were working with the 
children in the classroom, school-based decision making was 
coupled with the assumption of accountability by those 
making the decisions; (3) to transform the way children 
learn through the use of technology and effective teaching 
strategies in the classroom; (4) to provide all schools with 
the essential resources, the full tool box to get the job 
done; (5) to give extra attention to children at risk, 
ensuring success for all; (6) to invest adequately in 
professional development for educators; and(7) to establish 
the expectation that all children can and will become 
educated (Tennessee Board of Education, 1991) .
The Master Plan focused specifically on the first Key 
Result Area, establishing the 21st Century Classroom. Thus, 
the change agent for educational reform in Tennessee was 
technology in the form of the 21st Century Classroom 
initiative. The three major building blocks for the 21st 
Century Classroom were: (1) to provide a sound instructional
program, with a "full tool box" of resources supported by 
the Basic Education Program (BEP) funding formula; (2) to 
commit to the education of all students, with additional 
resources for children at risk; (3) to fully use modern 
technology and research based teaching strategies, and to 
prepare school personnel to use the technology (Tennessee 
School Board, 1991).
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The Tennessee State Board of Education decision to 
develop the 21st Century Classroom concept was heavily 
influenced by the analysis of research which concluded that 
some schools had incorporated sophisticated instructional 
programs using computer applications, a few schools had 
piloted distance learning for instruction, and most schools 
had limited computer capabilities to assist in managing 
information (Tennessee Board of Education, 1991).
To address the situation, six strategies for 
implementation were developed. Schools were asked to: (1)
appoint an education technology committee to determine the 
best uses of technology for instruction, professional 
development and management; (2) develop cooperative 
initiatives with institutions of higher education, public 
television, business and industry to undertake research and 
development and to produce equipment and programs using new 
technologies for instruction, professional development, and 
management; (Implementation schedule: Begin in FY 93, 
supported primarily by the private sector.) (3) promote the 
application of state-of-the art technology in all 
instruction areas. Examples are: (a) technology to provide
access to information, (b) computer applications to 
facilitate learning objectives including reading, writing 
and mathematics, (c) interactive video to immerse students 
into problem solving situations using new and existing video
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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productions, (d) distance learning in all schools systems 
which need such services, (e) communications between parents 
and schools with telephone hotlines and other techniques,
(f) access to education programming through an education 
information utility, (implementation schedule, invest in 
technological applications for schools beginning FY 93, (g)
equip 2 classrooms per school system and distribute 
additional funds based on Average Daily Membership (ADM), 
equalize the cost through the BEP formula, and phase in 
additional applications in accordance with a state plan to 
be determined; (4) expand the use of technology for 
professional development and instructional planning. 
(Implementation Schedule: Covered in other strategies.) (5) 
use technology to improve the management of classrooms, 
schools, and local school systems and to improve 
communication among schools, school systems, and the state. 
(Implementation Schedule: the feasibility study for a 
management information system has been completed. Cost to 
develop the system has not yet been decided); (6) provide 
professional development for teachers and school leaders 
regarding the applications of technology (Implementation 
Schedule: Provide through the professional development 
package).
The Master Plan identified two qualitative indicators 
of success for the 21st Century Classroom. The two
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indicators were (1) teacher satisfaction with 21st Century 
program implementation, and (2) changes in teachers' 
instructional practices. Therefore examination of teacher 
satisfaction levels and changes in teachers’ instructional 
practices were essential to assessing the success of the 
Master Plan for Tennessee Schools, Preparing for the 21st 
Century.
Technology Base for Educational Change 
Technology had the potential to serve as the change 
agent for educational reform; however effective 
implementation required time, resources and professional 
development. Thornberg (1992) argued that unless modern 
technology was incorporated extensively into public 
education, schools would cease to be relevant to students1 
lives. Rapid developments in technology helped to create 
ever-more powerful tools while prices for these tools 
stabilized or declined. Lukensmeyer (1991) pointed out that 
technologies made it easier to incorporate effective 
pedagogy because they facilitated the process by which 
students became constructors of their own knowledge 
(Thornberg, 1991) . Thornberg predicted the textbook would be 
obsolete in the new paradigm, and technologies like CD-ROM's 
and laser videodisks in the hands of students would help 
implement a curriculum that ensured their lifelong 
engagement with learning.
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Until recently, the public educational system in the 
United States was based on the assumption that certain 
numbers of school failures were tolerable or even desirable, 
because they provided the workforce for low-paying jobs 
(Schlechty 1990) . Based on the Internal Revenue Service 
report, Schlechty (1990) concluded that the educational 
needs in the United States had changed. The Internal Revenue 
Service reported that over the past ten years the number of 
blue-collar workers had declined, and the number of owners 
of small businesses had risen. During that same period, 
critics argued that education had to be restructured so all 
students could succeed. Sheingold and Tucker, Eds. (1990) 
noted restructuring needs were expressed in President Bush's
(1991) report entitled America 2000. They concluded that 
technology had the power to facilitate the change, but 
technology needed to be thought about in the context of 
meaningful restructuring of the education process(Sheingold 
& Tucker, Eds. 1990. Dede (1990) concurred and predicted 
that technology would empower and revolutionize the 
educational infrastructure in this country.
Jost (1995) agreed that the implementation of 
technology as an instructional tool produced educational 
change and needed to be viewed and treated consistently with 
research investigating change. The use of technology needed 
to be tied to the reform of education in additional ways as
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well. Technology supported the attainment of educational 
goals that had been identified for success in the 
information age society. One important lesson was that 
reform efforts must deal with human factors. Learning to use 
technology was not sufficient for teachers to make the 
change in their teaching styles.
Tunstall (1995) and Bennett (1995) advised that 
teachers like all learners needed to understand how 
technology could support instruction and learning. In order 
for technology to be used in constructive ways that support 
educational change and educational goals, teachers need to 
first assess their view on learning and instruction.
Support was a real problem that existed in the culture of 
educational organizations. The existence of the basic tools 
was not enough. Teachers were not given the time or the 
freedom to explore the instructional uses of technology or 
to redesign curriculum or lesson plans. Jost (1995) 
concluded teachers needed time to experiment, and become 
comfortable with new instructional techniques and with 
technology.
Need for Technology Training
Case studies by David (1990) and Hurst (1993) concluded 
that in order for technology to serve effectively as the 
change agent, teachers needed training, time, and 
encouragement. David (1990) argued that school restructuring
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and technology implementation required support and 
encouragement, plus the freedom, knowledge, and time to 
change. Sheingold (1993) reported that the challenge of 
integrating technology into schools and classrooms was tied 
to plentiful technology, time for teachers to plan and 
learn, and human support systems for educators.
Lee (1994) concluded the following elements were the 
most critical for successful redesign of the educational 
system: (1) resources; (2) change management; (3)
appropriate internal structure and culture; (4) support from 
the environment. Fullan (1982) included the same, four, key, 
parallel elements in the definition of the factors affecting 
implementation. Fullan (1982) also noted characteristics 
that were essential at the school district level and at the 
school level. Fullan (1982) identified the essential 
characteristics as: (1) teacher attitude toward change, (2)
central administrative support and involvement, (3) staff 
development, and (4) an implementation plan.
To summarize, Dede (1990), Rogers and Bonja (1987), 
David (1990) and Lee (1994) concluded technology had the 
power to reform education. They also said that to use 
technology effectively, teachers needed time, training and 
encouragement.
To further explore the topic of educational change 
based on technology, the review was narrowed to examine the
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literature in terms of the two indicators of progress from 
the Master Plan for Tennessee Schools. The two indicators of 
progress were: (1) teacher satisfaction levels and (2)
changes in instructional practices (Tennessee Board of 
Education 1991).
Teacher Satisfaction Levels 
The first indicator of progress as defined by The 
Master Plan for Tennessee Schools was teachers' satisfaction 
level with technology implementation. Mahmood and Hirt
(1992) specifically identified six interrelated themes that 
affected implementation of the technology program and 
assessed teacher attitude, or satisfaction levels. The 
quantitative, model building, study showed the six themes 
(in the form of a causal model) to be:(l) administrative 
support; (2) teachers' training; (3) integration of 
technology plan; (4) teachers' satisfaction with technology 
implementation; (5) use of technology on the job; and (6) 
use of technology at home. The six themes were used to 
present a picture of teacher satisfaction levels with The 
21st Century program initiative. See Figure 1.
Administrative Support
According to Mahmood and Hirt (1992), teacher 
satisfaction levels when implementing technology were 
directly affected by the essential factor of administrative
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support. Leadership and funding from the federal government 
to the local site manager was essential when integrating 
technology. Foshay (1988) concluded that upper management 
must understand the process of integrating computers into 
the curriculum in schools. D'Amico (1990) clearly 
demonstrated the need for strong district and school 
administrative leadership and support.
Packard, and Dereshiwsky (1992), in an evaluative 
feasibility study, concluded that the path to positive 
restructuring and reform was both qualitative and 
quantitative. Packard and Dereshiwsky (1992) applied the 
assessment process model which was validated through several 
years of organizational assessments. The process model 
focused on the need for strong organizational support of 
reform. The model included five factors: (1) adopting an
assessment model; (2) identifying organizational factors;
(3) organizational improvement planning; and (5) 
prioritizing factors. Packard and Dereshiwsky (1992) 
concluded that the total school organization required 
systematic assessment and support from upper management.
Baltzer (1991) reviewed the research and writings of 
top management and communications professionals. By 
correlating the theories to the information regarding the 
technology environment on a college campus, Baltzer (1991) 
concluded that corporate culture facilitated or hindered
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implementation of technological change. The analysis of the 
corporate culture of Maricopa College served as the prime 
example of a futurist, corporate culture facilitating the 
infusion of e-mail. Baltzer (1991) concluded management 
issues were more important than technology issues.
Beaver (1987) surveyed 73 elementary schools believed 
to have developed outstanding instructional computing 
programs. The survey results, in over 70% of the schools 
studied, showed that computer expenses were not permanent 
line items. Beaver concluded that educational leaders must 
strive to reverse the apparent trend toward falling budgets 
by insisting that technology be supported by permanent 
budgetary line items, and by raising expenditure levels 
enough to both successfully implement, and support 
instructional computing programs. Beaver (1987) concluded 
financial encouragement and commitment of upper management 
was important to successful technology integration.
Packard and Dereshiwsky (1992), Beaver (1987), and 
Baltzer (1991) agreed that local administrative support was 
essential to integrating technology in the schools.
Teachers 1 Training
The model developed by Mahmood and Hirt (1992) showed 
teachers1 training and background significantly impacted 
teachers' levels of satisfaction. Teachers with more 
experience and training with computers were more likely to
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use technology to a greater extent. The Office of Technology 
Assessment concluded that teachers needed both training and 
education, if technology were to take hold in schools 
(Turner, 198 9) .
In the preliminary study, Rude, Baugh, and Petrosko 
(1993), noted teacher type equally impacted technology 
innovations. Using the Myers-Briggs Type Indicator (MBTI), 
the researchers surveyed the small group of teachers to 
provide a profile of the teachers who participated in 
technology training. The researchers concluded technology 
implementation required much time and the involvement of all 
of the 16 MBTI personality types. Rude, Baugh, and Petrosko 
(1993) advised: support the innovators as trailblazers, be 
sure the leaders have a chance to emerge, and involve them 
in interesting the resistors. In addition, there should be 
training that facilitates late bloomers. Rude, Baugh and 
Patrosko concluded that teachers with strong technological 
backgrounds had more positive attitudes toward technology.
In the descriptive research study, Hadley and Sheingold 
(1993) surveyed teachers nationwide who were experienced at 
integrating computers in their teaching. Overall trends 
indicated those teachers with the greatest experience with 
computers used them most frequently and at higher levels of 
integration with the curriculum.
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Barnett and Nichols (1994) noted that small cohorts of 
dedicated teachers can plant the seed, but staff development 
must be provided to make technology thrive in schools. 
Kinnaman (1993) concluded that in order to make professional 
development pay off, when teachers needed training in 
certain technologies, the occasional conference was rarely 
enough. Teachers needed personalized customized, informal, 
school-based, small-group instruction.
Robinson (1992), Burke (1994), and Moffitt, Fiesema, 
and Brady (1994) concluded staff development was the key to 
implementation of technology. Hurst (1994) and Brady and 
Barth (1992) reiterated by stating that if teachers were to 
use technology effectively in their classrooms, they needed 
adequate inservice training programs.
Standish (1993) studied the effects of implementation 
of the technology development plan within the Lake Forest, 
Illinois School District. Pretests and posttests were used 
to measure the change in skill levels and attitude toward 
the use of technology due to staff development. Standish
(1993) concluded that technology staff development increased 
the use of computers and technology by teachers in the 
district, as indicated by the increased confidence of the 
teachers in the use of computers and technology. Rogers and 
Bonja (1987) concurred and advocated support services to 
extend the training into actual implementation.
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Baird and Swetman (1994) summarized journal entries 
from 100 science and math teachers who participated in two 
years of training to develop state-wide networks of science 
and math teachers. The analytical results indicated the need 
for staff development. Quantitative studies by Hurst (1994), 
Barnett and Nichols (1994), Kinneman (1993), Robinson
(1992), Burke (1994), and Moffit, Friesema and Brady (1994) 
confirmed the need for professional development experience 
for teachers in order to fully implement technology in the 
classroom. Qualitative research by Standish (1993), Baird, 
and Swetman (1994), and Hadley and Sheingold (1993) 
concurred.
Implementation of the Technology Plan
Mahamood and Hirt (1992) determined that the third 
theme involved in examining teachers' satisfaction levels 
with technology was the development of the technology 
integration plan. The technology integration plan as 
outlined by Ward (1989) emphasized the need for a technology 
committee to develop a blueprint for the technology program. 
The written documents included the technology philosophy 
statement, the technology mission statement, and technology 
goal statements.
Durost (1994) concluded successful integration of 
computer technology into the schools required coordinated 
planning. Each school district needed a technology planning
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committee whose members represented a cross-section of the 
district staff. Hanna, Ross, and Katz (1995), and 
DeBettencourt and Matson (1994) concurred that to ensure 
smooth technology implementation, development of an internal 
technology committee was necessary. Dyrli and Kinneman 
(1995) reported that every school faculty needed to define 
its own set of educational aims, or goals. Schneberger and 
Jost (1994) concluded that one important factor for 
educational technology adoption, which needed to be learned 
from the business adoption model, was that of involving 
users directly in the design process.
In the descriptive study of two metropolitan and four 
rural schools in Australia, Rennie and Treagust (1993) found 
that without effective coordination and documentation of the 
implementation plan, school-based curriculum innovation was 
unlikely to succeed. Freeman (1996) attributed the inclusion 
of permanent budgetary line items for a 4-person training 
staff and a $300,000 annual budget for inservice to the 
explicit Technology Plan developed for the Shawnee Mission, 
Kansas, Public Schools.
Rennie and Treagust (1993) determined the Technology 
Plan was critical to effective technology implementation in 
schools. Freeman (1996) demonstrated the importance of 
Technology Plans for establishing budgetary priorities. 
Schneberger and Jost (1994) and Dyrli and Kinneman (1995)
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reported the Technology Plan must include technology goals 
and a philosophy statement designed and developed by the 
technology users. Durost (1994), Hanna, Ross, and Katz 
(1995) and Debettencourt and Matson (1994) concurred that 
the technology committee implementing the plan must 
represent a cross-section of the staff.
Technology Integration
Mahmood and Hirt (1992) concluded the fourth theme 
assessing teacher satisfaction levels was teachers' 
satisfaction with technology integration.
Okinaka (1992) surveyed 90 teacher candidates enrolled 
in a mandated basic computer literacy course. The results 
indicated that teachers' attitudes towards computers were 
affected more favorably when an understanding as to how 
computers can be used most effectively was achieved, and 
when teachers were informed about the power of computers in 
the classroom. Multiple regression was used to determine 
which factors influenced teacher attitudes toward computer 
use. The regression, significant to 0.57, was dependent upon 
comfort using computers. Okinaka (1992) concluded continuing 
education and exposure appeared to be the key issues in the 
area of stimulating computer use.
Davidson and Ritchie (1994) surveyed 475 students, 34 
teachers and 230 parents from an Austin, Texas elementary 
school using an instrument adapted from the Savenye-Davidson
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Attitude Instrument. Using the pretest posttest design, 
Davidson and Ritchie (1994) administered the instrument to 
teachers, students and parents. The results indicated 
students showed stronger positive attitudes towards 
computers after one year of exposure to computers at school. 
Faculty attitudes were generally more positive in the second 
year with a 15% gain. Parents attitudes were generally 
positive (87%) with over 42% considering themselves very 
experienced with computer technologies (Davidson & Ritchie, 
1994).
Amico (1995) designed an inservice program to improve 
the integration of computer technology in the school 
setting. By increasing teacher awareness, skills, and 
knowledge, Amico (1995) predicted positive attitudes toward 
technology would be increased by 20%. The outcomes were 
measured through a staff questionnaire evaluating changes in 
use and attitudes concerning computer technology 
integration. Results showed that teachers reported positive 
growth in attitude concerning the use of computer technology 
in the educational setting following three workshops that 
focused on technology use and implementation.
Russell (1996) conducted individual interviews of 55 
certified and non-certified faculty members of one 
elementary school in an Afro-American Community following 
three workshops. Results of the teacher survey showed that
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18 of the 27 teachers were comfortable using computers and 
had positive attitudes toward technology after completion of 
the workshops. The 18 teachers reported increased 
implementation of technology on a regular basis in their 
classrooms.
Hannaford (1988), in a survey of 36 preservice teachers 
and 37 inservice teachers, concluded that both inservice 
teachers and preservice teachers had positive attitudes 
toward the computer as a classroom tool. McGee (1987) and 
Hurst (1993) also showed a positive relationship between 
teacher satisfaction and implementation.
Wilson (1993) reported results of a survey of 22 
teachers who used technology for one year. The results 
indicated positive and strongly positive attitudes toward 
computers by both groups.
McGee (1987), Hannaford (1988) and Wilson (1993) 
confirmed teachers' overall attitudes toward computers 
impinged upon teachers' level of satisfaction with 
technology integration. In surveys, Okinada (1992) and 
Davison and Ritchie (1994) and Amico (1995) and Harris and 
Grandgenette (1996) confirmed that teachers' attitudes 
toward technology were more positive following practicums 
designed to prepare teachers to implement technology.
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Teacher Use of Computers on the Job
Mahmood and Hirt (1992) defined the fifth theme in 
assessing teacher satisfaction levels as teacher use of 
computers on the job.
Cain (1995) assessed teacher use of computers following 
software-training sessions. The results of analyzing teacher 
lesson plans (for frequency use of technology software) 
prior to the sessions and following the sessions showed that 
lesson plans including computer software as an instructional 
resource rose from less than 3% to more than 24%.
Training teachers to use administrative or management 
software and giving them tools they could successfully use 
to lessen their paper work load was another means of 
interesting educators to use computers on the job. Cuban 
(1986) reported the by using this approach, teachers were 
helped to see the value of these tools and gave them the 
confidence and skills they needed to work with students who 
were equally or more computer literate than the teachers 
were.
Evans (1996) conducted in-depth case studies by 
frequently observing teachers in 13 elementary schools as 
they implemented technology in the classroom and the 
computer lab. The studies were conducted over a four-year 
period. Evans observed two general orientations to computer 
technology. The majority of teachers tended to engage
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primarily in distancing routines (limiting their involvement 
with computers) , whereas the remaining teachers tended to 
engage primarily in embracing routines (increasing their 
opportunities to use the equipment). These teachers embraced 
the technology and developed an integrative style of 
computing, using computers as an important, integral 
teaching tool. They applied the technology in creative ways 
that enhanced classroom lessons and strengthened their 
teaching skills and championed the idea of computer 
technology in their school.
In a causal-comparative study, McGee (1986) empirically 
showed a positive relationship between teacher attitude and 
implementation. Reed (198 6) suggested that if teachers did 
not value computers as an instructional device, they would 
not use computers even if they were available.
Cain (1995), Cuban (1986), and Evans (1996) reported 
increased satisfaction levels as teachers used computers on 
the job. McGee (198 6) and Rude (1986) concurred.
Use of Computers at Home
The sixth theme, identified by Mahmood and Hirt (1992), 
involved in assessing teachers' satisfaction levels was 
teacher use of computers at home.
Thornberg (1991) recommended computers at home for both 
students and teachers. McCarthy (1988) suggested loaning or 
giving computers to teachers. McCarthy concluded that the
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use of computers at home caused teachers to be more 
proficient computer users in. the classroom. Freeman (1996) 
reported that all teachers in the Harlingen, Texas district 
were loaned laptop computers for the duration of their 
employment with the district to make certain that teachers 
were ready to use high-tech tools in their classrooms.
Based on the findings of the content analysis of 
representative literature from the field of educational 
technology, Ely (1996) examined trends in educational 
technology from October 1, 1994 through September 30, 1995. 
The fifth trend in order of importance was the increased 
availability of computers in the home. Soloman and Soloman
(1995) offered ten tips for improving professional 
development courses to encourage teachers to use technology 
in the classroom. Second on the list after training 
opportunities was giving teachers technology to use at home.
Thornberg (1990), McCarthy (1988) and Freeman (1996) 
reported teachers who had access to computers at home, more 
frequently used them in the classroom. Ely (1996) and 
Soloman and Soloman (1995) noted the trend toward home 
computers increased teacher comfort level and satisfaction 
with technology.
Summary
The review of literature confirmed that the six themes 
identified by Mahmood and Hirt (1992) impacted teacher
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satisfaction levels. The six confirmed themes were: (1)
administrative support; (2) teachers' training; (3) 
integration of the technology plan (4) teachers' 
satisfaction with technology integration; (5) use of 
technology on the job; and (6) use of technology at home.
Changes in Instructional Practices
The second indicator of progress as defined by The 
Tennessee Master Plan impacting technology integration was 
change in teachers' instructional practices. Hadley and 
Sheingold (1993) concluded true integration of technology 
into the curriculum resulted in specific changes in the way 
instruction was implemented. The five evidences of change 
were: (1) teachers were more comfortable with small group
activities; (2) teachers were more comfortable with 
students' working independently; (3) teachers were better 
able to tailor students' work to individual needs; (4) 
teachers were better able to present more complex tasks; and 
(5) teachers were able to spend more time with individual 
students. See Figure 1.
Hall and Hord (1987), in their educational change 
research, confirmed Hadley and Sheingold's (1993) 
conclusion. Hall and Hord (1987) concluded that 
implementation of change brings about changes in 
instructional practices. Hall and Hord (1987) identified six 
levels of use: (1) orientation, (2) preparation, (3)
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mechanical use, (4) routine and refinement (5) integration, 
and (6) renewal. The integration state was defined as the 
state in which the user was combining his/her own efforts to
use the innovation with related activities of colleagues to
achieve a collective impact on clients within the common
sphere of influence (Hall & Hord, 1987). Hall and Hord
confirmed Hadley and Sheingold's conclusion that 
implementation was evidenced by change in practices.
Several other studies addressed the ways technology had 
changed instruction. Bruce, Peyton and Batson (1993) 
identified five stages of social change: (1) introduction of
innovation; (2) consonance with existing social values; (3) 
facilitation and modification of existing practices; (4) new 
social roles and structures; and (5) new meaning for 
innovation. The researchers concluded that an indicator that 
change was taking place was facilitation and modification of 
existing practices. The five stages of social change related 
directly to the innovation of the 21st Century Classroom. 
Definite signs of progress of implementation were expressed 
by change in instructional practices.
The literature review indicated that implementation of 
technology resulted in change of instructional practices. 
Bruce, Payton and Batson (1993) concluded teachers were 
never passive recipients of new ideas, approaches or
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technologies, but rather were active agents in determining 
the shape new technologies would take.
To further explore the changes in instructional 
practice that resulted from technology implementation, the 
five themes identified by Hadley and Sheingold (1993) were 
examined in light of the literature. The five changes were: 
(1) comfort with small group activities, (2) comfort with 
students working independently, (3) better able to meet 
individual needs, (4) better able to present complex tasks 
and (5) able to spend more time with individual students.
Comfortable with Small-Group Activities
The first evidence of instructional change resulting 
from technology integration was comfort with small group 
activities (Hadley and Sheingold, 1993).
Means, Blalndo and Olsen (1995) conducted nine case 
studies at sites that used technology. Analysis of the data 
showed that technology could significantly enhance 
authentic, extended classroom projects. The use of 
technology tools increased the "real-life" feel of classroom 
tasks. Technology tools supported the accomplishment of more 
complex tasks by handling portions of the tasks that would 
otherwise be excessively tedious or difficult. Technology- 
supported tasks also lead naturally to division of labor, 
with different students specializing in different components 
of the task, or in different technologies, and with supports
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for collaboration through the sharing of student thinking, 
and work in progress.
Russell (1996) surveyed 55 teachers following a 
technology integration workshop. Analysis of the data showed 
a 25% increase in use of technology. Teachers reported 
technology allowed them to customize some aspects of their 
small group instruction design. They also reported comfort 
in allowing students to work in student led cooperative 
small groups on activities designed by the teacher.
In the practitioner-oriented guide, McCaine (1996) 
provided straightforward advice on how to stay on top of 
technical changes and run a computer-assisted classroom. 
McCain (1996) noted that as a result of teacher acceptance 
and use of technology, instructional changes included 
teaching by modeling, teacher mentoring, and increased 
frequency of small group instruction. McCain noted the 
Carrolton City School District in Georgia reduced the
dropout rate from 28% to 3% in 1993. The dramatic change was
attributed not to the machines but to the change in teaching
styles enabled by the machines. While working in small
groups, students became much more actively engaged in the 
learning process.
Case studies by Means, Blando and Olsen (1995), survey 
results by Russell (1996), and practical guides by McCain
(1996) confirmed that the integration of technology into
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instructional practices resulted in teachers who were 
comfortable with small group activities.
Students Working Independently
Hadley and Shiengold (1993) defined the second result 
of technology implementation as comfort with students 
working independently. Means and Olsen (1993) noted that 
teachers reported changes in teacher roles: more 
collaboration with peers (peer teaching) and students 
teaching teachers. Means and Olsen (1993) examined 
educational technologies and their application.
Russell (1996) reported teachers who used technology to 
individualize instruction, and created simulations through 
which students discovered relationships and constructed new 
knowledge were comfortable with students working 
independently. Computer-based technologies enabled the 
teachers to generate individualized communications to 
parents, to create individual lesson plans and to select 
appropriate instructional materials from resource databases.
Peck and Doricott (1994) reported that by allowing 
students to interact with technology in meaningful ways for 
significant periods of time, educators had time to 
individualize instruction. David (1990) and Muir (1994) 
confirmed that technology integration played a significant 
part in restructuring the role of the teacher from lecturer
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
40
to facilitator and created an environment for 
experimentation and learning.
Means and Olsen (1995) and Blando and Olsen (1993) 
confirmed the relationship between technology integration 
and teacher comfort with students working independently. 
Russell (1996), Peck and Dorricott (1994), David (1991) and 
Muir (1994) agreed.
Able to Tailor Work to Individual Needs
The third evidence of instructional change identified 
by Hadley and Shiengold (1993) was teachers were better able 
to tailor students' work to individual needs.
Means, Blando and Olsen (1995) noted the technical 
demands posed by technology use were just the tip of the 
iceberg. Teachers needed to be able to select, adapt, or 
design technology-enhanced materials that met the needs of 
their particular students. Technology enhanced curricula 
often placed new demands on teachers, and nearly always 
required them to take on new roles as curriculum designers, 
team builders, and coaches" (Means, Blando & Olsen, 1995).
Beigel (1996) designed a program to develop computer 
competencies for special needs educators. Teachers reported 
the results from incorporating computers into curriculum 
included the ability to evaluate and match appropriate 
software to a learner's skills and abilities, helping 
students use computers as personal productivity tools,
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assessing individual needs, and integrating technology into 
multiple environments.
Means, Blando and Olsen (1993) and Beigel (1996) 
reported increased ability to tailor students work to 
individual needs in proportion to increased technology 
integration.
Present More Complex Tasks
The fourth change in instructional practices resulting 
from technology implementation was increased ability to 
present more complex tasks (Hadley and Sheingold, 1993).
Means, Blando, Olsen and Sigh (1995) reported that, 
although technology posed many challenges for teachers, it 
also provided powerful tools for supporting teachers' work. 
New software made developing and modifying technology-based 
materials easier. Technology provided the capability to 
store and manipulate both the products of student work and 
teacher evaluation. Technology made it possible for teachers 
to break out of their traditional isolation, communicating 
with outside content experts and their peers about the 
instructional content and pedagogical issues that were the 
heart of their work. Teachers were more frequently 
communicating with parents about expectations, activities, 
assignments and student progress (Means, Blando, & Olsen, 
1995).
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David (1990) suggested a model where teachers stopped 
teaching students isolated facts and rote learning, and 
instead taught them to apply skills, understand concepts and 
solve problems. In the professional development program, 
David demonstrated how to make current strategies more 
efficient through use of big-screen video monitors instead 
of chalkboards, and to use the HyperCard database to prepare 
for field trips.
To the same end, Muir (1994) put computer projects at 
the core of the curriculum. Computer applications were 
taught from within the core curriculum. The computers were 
used for writing stories with word processors, and 
illustrating science diagrams with draw and paint utilities. 
As a result of the interactive projects, students 
demonstrated enthusiasm for research. Muir (1994) concluded 
that when technology was an integral component of the 
curriculum, computers made a valuable contribution to the 
educational process.
Ruberg, and Taylor (1995) studied and analyzed student 
interactions and participation in computer mediated 
interactive writing activities in two different college 
classroom network situations. The freshman composition class 
focused on the teaching of writing through assigned 
exercises and incorporated electronic discussions into every 
other class. The plant science laboratory class used
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computer-based discussions to amplify what students learned 
through interactive computer based tutorials, simulations 
and hands on activities with plant specimens. Analysis 
showed that students in both classes participated in more 
activities and students thought that their understanding of 
problem solving strategies was increased.
Evaluative research by Rogers and Bonja (1987) 
suggested that as educators explored methods to improve 
students' critical thinking skills, the use of the computer 
should be considered from the perspective of Bloom's 
Taxonomy of the Cognitive Domain. Rogers and Bonja (1987) 
suggested the computer could perform many lower level 
thought processes, leaving more time and energy to use the 
computer as a tool in the application of higher order 
thought processes. Although Bloom's work was not geared 
specifically for computer utilization, the concepts clearly 
paralleled many of the skills involved in use of the 
computer. Using the computer as a tool allowed users the 
opportunity to delegate some of the lower level cognitive 
tasks. Thus, the user had time to become a better problem 
solver. Rogers and Bonja (1987) concluded that the efficient 
and effective utilization of the computer was a skill that 
involved more high-level thought processing than did many of 
the traditional methodologies. The researchers pointed to
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technology as an effective change agent to reform education 
by developing thinking and problem solving skills.
Ruberg and Taylor (1995), David (1991), Means, Blando 
and Olsen (1995) and Muir (1994) confirmed that as a result 
of technology integration teachers were able to present more 
complex tasks to students while developing problem solving 
skills. Rogers and Bonja (1987) concurred.
More Time With Individual Students
The fifth evidence of instructional change resulting 
from integration of technology identified by Hadley and 
Sheingold (1993) was teacher ability to spend more time with 
individual students.
Evans (1996) reported results from a four-year 
longitudinal study of 13 elementary schools.
Generalizations resulting from in-depth interviews and 
observations of teachers in technology labs showed that 
software designed for drill and practice or word processing 
created opportunities for teachers to devote more time 
instructing students individually.
Junaid (1996) defined two types of multimedia 
classroom: the master classroom (a teacher-centered facility 
which served as the bridge between the analog and digital 
world) and the instructional lab (a learning-centered 
classroom equipped with computers and the latest software 
and multimedia technology.) The infusion of technology freed
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teachers in both classrooms to spend more time with 
individual students and their projects.
Brunner (1992) created a technology integration 
curriculum for teachers based on collaborative research in 
public schools. The experimental course integrated 
technology individually with hands on technology projects 
that required use of computer tools. Brunner (1992) 
envisioned using computer tools to promote individualized 
learning programs that freed teachers to work individually 
with students. Evans (1996) and Junaid (1996) reported the 
use of technology freed teachers to spend more time with 
individual students.
Hadley and Sheingold (1993) concluded that the true 
integration of technology into the curriculum resulted in 
specific changes in the way instruction was implemented. The 
five evidences of change were: (1) the teacher was more
comfortable with small group activities; (2) the teacher was 
more comfortable with students' working independently; (3) 
the teacher was better able to present more complex material 
to students; (4) the teacher was better able to tailor 
students' work to individual needs; and (5) the teacher 
spent more time with individual students.
Research by Hadley and Sheingold (1993), Bruce, Peyton, 
and Batson (1993), Means and Olsen (1995), and Jost (1995) 
consistently found that technology infused classrooms were
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
46
organized in a more student-centered fashion and the 
infusion of technology in the curriculum resulted in changes 
in teachers' instructional practices that included: (1)
comfort with small group activities, (2) comfort with 
students working independently, (3) better able to meet 
individual needs, (4) better able to present complex tasks 
and (5) better able to spend more time with individual 
students (Hadley and Sheingold, 1993)
Conclusion
The literature review confirmed that the six themes 
identified by Mahmood and Hirt (1992) that assessed teacher 
satisfaction with 21st Century program implementation and 
the five changes in instruction identified by Hadley and 
Sheingold (1993) were directly related to the two indicators 
of progress: (1) teacher satisfaction with the 21st Century
program implementation; and (2) changes in teachers' 
instructional practices as established in The Master Plan 
for Tennessee Schools (Tennessee School Board,1991). The 
review of literature showed that the majority of the studies 
were qualitative in nature. The dearth of quantitative 
research indicated the need for informative, quantitative 
research. The 21st Century Classroom by definition provided 
the essential elements for research. Each classroom was 
equipped with comparable hardware and software. Each teacher 
received similar, initial training. The goals of The Master
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Plan precisely fit the descriptive literature. The Master 
Plan promised "full use of technology with commitment to 
prepare school personnel to use the technology" (Tennessee 
School Board, 1991). See Figure 1.
Surveying the population of 21st Century Classroom 
teachers to determine if the goals have been achieved was 
important for several reasons. The commitment to the plan 
was supported by heavy financial investment. Over 150 
million dollars has been allocated to implement the program. 
In addition to the monetary value of the program, huge 
amounts of time were invested in using the technology. An 
even more important reason for assessing the implementation 
of technology relates to the goal of increasing student 
achievement and preparing students for the job market in the 
future. The Master Plan was the key to reform for improving 
Tennessee Schools. Proper implementation of the technology 
was critical for achieving positive results.
Examination of the implementation of the 21st Century 
Classroom Program in Tennessee Public Schools was essential 
to determine how successfully it was integrated. Have the 
two indicators of progress: (1) teacher satisfaction with 
program implementation and; (2) changes in teachers' 
instructional practices been achieved? The themes indicating 
fulfillment of the indicators of progress provided the 
framework for analysis of the implementation of the 21st
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Century Classroom in Tennessee Public Schools, and the five 
evidences of change provided the framework for determining 
change in instructional practice (See Figure 1). The 
following study was conducted to examine how actual 21st 
Century Classroom across the state in the fall of 1998 
measured up to the indicators of progress in The Master 
Plan.
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CHAPTER 3 
METHODS
The following descriptive, correlation study was 
designed to survey the population of educators in 21st 
Century Classrooms to determine teachers' satisfaction with 
21st Century program implementation and changes in 
instructional practices in the fall of 1998.
Population
The population of 21st Century classroom teachers in 
Tennessee Public Schools in the fall of 1998 as identified 
by the DOE consisted of 4,800 educators in all 195 systems 
across the state (Tennessee Board of Education, 1998).
Sampling Method 
Since each school system had a technology coordinator 
administering the 21st Century program, the list of 195 
technology coordinators was obtained from the DOE to provide 
access to the population of 21st Century Classroom teachers. 
Each technology coordinator (TC) was sent e-mail letters 
(See Appendix A) June 1, 1998 informing her/him of the 
proposed research. The coordinators were asked to assist in 
determining the current population of 21st Century 
Classrooms in each school system to facilitate accurate 
sampling of the population throughout the state. The 
response to the first mailing and the follow-up mailing
49
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(June 15,1998) resulted in 17 out of 195 technology 
coordinators responding with a total list of 120 out of 6000 
Twenty First Century Classroom teachers and their school 
addresses.
Further contact with the DOE revealed that the list of 
21st Century Classroom teachers who had completed the 21st 
Century Technology Training from 1992-96 was available. The 
list contained 5,7 42 names. Since the list was randomly (not 
alphabetically) generated, a request for permission to use 
systematic sampling and to increase the mailing to 600 
subjects rather than 500 was sent to the committee. The 
committee agreed to allow systematic sampling of 600 cases 
(See Appendix E).
Data Collection
The review of literature revealed there were no 
standardized instruments available in May 1997. Therefore 
the set of guidelines prescribed by Devellis (1991) was used 
to develop the measurement scale for the "Technology Use 
Questionnaire."
Scale Development
Step 1: Defining the Constructs. The objective of the 
"Technology Use Questionnaire" was to describe the level of 
satisfaction of 21st Century Classroom teachers with the 
implementation of the 21 Century Classroom component of the
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Master Plan for Tennessee Schools and to measure the extent 
of changes in teachers' instructional practices in the fall 
of 1998. The questions for the survey were based on the 
themes that emerged from the literature review. The 
instrument was designed to contain items to address the 
extent of teacher satisfaction with program implementation 
and changes in instruction practices. A total of six themes 
were identified on the Teacher Satisfaction Scale: (1)
administrative support; (2) teachers' training; (3) 
integration of the technology plan; (4) satisfaction with 
21st Century program implementation; (5) use of technology 
on the job; and (6) use of technology at home. Six subscales 
were identified to describe Teacher Satisfaction levels and 
one subscale described changes in instructional practices. 
The instrument contained a total of seven subscales.
Step 2: Generate an Item Pool. In order to generate an item 
pool, sixteen 21st Century Classroom teachers from 
Elizabethton City Schools were consulted in the spring of 
1997. Each teacher was asked to construct questions they 
felt were important to describe each of the constructs or 
themes developed in the literature review. The resulting 
"Technology Use Questionnaire" contained a minimum of five 
items related to each of the six themes defined by Mahamood 
and Hirt (1993) that reflected teacher satisfaction levels 
with 21st Century program implementation and one subscale
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that reflected the five items identified by Hadley and 
Sheingold (1995) describing the level of change in 
instructional practices resulting from technology 
integration.
Step 3: Format for Measurement. The Likert Scale was chosen 
to measure satisfaction levels and instructional change. The 
five-response item scale was chosen to provide a range of 
responses.
Step 4: Expert Review of the Initial Item Pool. The initial 
item pool was reviewed by a team of experts comprised of 
three Technology Coordinators from public schools in Upper 
East Tennessee. They rated each item for relevance to the 
themes being measured and critiqued each item for clarity 
and conciseness. The team of experts concluded that the 
items were relevant to the themes being measured and 
suggested several minor changes to increase clarity. (See 
Appendix A.)
Step 5; Pilot Study. On July 12, 1998, the 37-item 
Technology Use Questionnaire was administered to the 
representative sample of twenty, 21st Century classroom 
teachers.
Step 6: Evaluate the Items. The SPSS reliability procedure 
was used to compute alpha for the full scale. The Cronback 
alpha was estimated to test for internal consistency and 
reliability for each of the seven subscales. Analysis of
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each of the seven subscales was conducted. Subscale 1 - 
Administrative Support (Questions 1-5) was satisfactory 
alpha of r=0.7739. Subscale 2 - Teacher Training (Questions 
6-10) was satisfactory (r=0.890) with slight improvement 
when question 6 was omitted. Subscale 3 - Technology 
Implementation (Questions 11-15) was satisfactory 
(r=0.8147). For Subscale 4 - Program Integration (Q16-22) 
the reliability r=0.502 was unsatisfactory. However, the 
reliability was raised to r=0.679 when Questions 16, 17, 18 
were removed. Subscale 5 - Technology on the job (Questions 
23-27) with an r=0.8569 was within bounds. Subscale 6 - Use 
of Computers at Home (Q28-32) was satisfactory (r=0.2239). 
The reliability was improved (r=0.4190) if question 32 was 
deleted. Subscale 7 - Instructional Change (Q33-37) was 
satisfactory (r=0.8185). However, reliability was improved 
(r=0.8416) if Question 37 was removed.
Step 7: Optimize Scale Length. Since comments regarding 
question 6 included "What is formal training?" question 6 
was retained, but the definition of the technology plan was 
clarified. Questions 16, 17, 18 and 32 were removed.
Question 37 was retained but rephrased. (See Appendix C for 
Technology Use Questionnaire with 33 items.)
Data Analysis
The 33 item Technology Use Questionnaire along with a 
cover letter (See Appendix B) was mailed to the random
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sample of six hundred 21st Century Classroom teachers. The 
initial mailing (August 31, 1998) resulted in the return of 
240 completed surveys. On September 17, 1998, those not 
returning questionnaires were sent another questionnaire and 
cover letter requesting response. The second mailing 
resulted in a total return of 302 completed surveys 
generating a confidence level of 0.05 and a 50% return rate.
The survey data were compiled for each question using 
the SPSS program. Descriptive statistics, frequency counts 
and percentages were produced. The questions were 
categorized according to the seven subscales and the 
descriptive data summarized. Respondents answering almost 
always (4) or always (5) were considered to be satisfied.
In order to establish inter-item reliability, 
reliability for the Seven Subscales was determined by using 
Cronbach's alpha for: Administration (Questions 1-5);
Teacher Training (Questions 6-10); Tech Implementation 
(Questions 11-15); Integration (Questions 16-19); Use on the 
Job (Questions 20-24) ; Use at Home (Questions 25-28) ; and 
Instructional Change (Questions 29-33) . Reliability for the 
Administration subscale was r= .8291 and was not improved by 
deleting an item. Reliability for Teacher Training showed 
there was no negative inter-item correlation (r = .8216). 
However, deleting Question 6 increased alpha to r=0.8538. 
Reliability analysis for Integration showed no negative
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inter-item correlation (r =0.8068). The reliability analysis 
for Use on the Job showed no negative inter-item correlation 
and (r =0.7407) and reliability could not be improved. The 
analysis for Use at Home had problems due to question 27. By 
deleting Question 27 the reliability was improved to 
r=0.6403. The reliability for Instructional change showed no 
negative inter-item correlation (r=0.9066), and reliability 
was not improved by deleting any item. To increase 
reliability, question 6 from the Teacher Training subscale 
and question 27 from the Use at Home subscale were deleted 
prior to the correlation analysis.
Each hypothesis was examined using Pearson Product 
Movement Correlation (r), T-test or Analysis of Variation 
(ANOVA) at the 0.05 alpha level. Research Hypotheses HOI, 
H02, H03, H04, H05 and H06, describing teacher satisfaction 
levels were analyzed using Pearson's r. Research Hypothesis 
HO10, relating to gender was analyzed using the T-test. 
Research Hypotheses H07, H08, H09, HOll and H012 describing 
demographic data were analyzed using ANOVA. Research 
Hypothesis H013 was analyzed using Pearson's r.
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RESULTS
This research project was designed to survey the 
population of educators in 21st Century Classrooms across 
the State of Tennessee to determine teachers' satisfaction 
with 21st Century program implementation and to determine if 
instructional practices had changed as a result of the 
program. In the fall of 1998, six hundred of the 4,800 
Twenty First Century Classroom teachers were surveyed using 
the Technology Use Questionnaire shown in Appendix C. Three 
hundred two completed surveys were returned generating a 
confidence level of 0.05 and a 50% return rate. Frequencies 
and percentages were calculated for each of the 33 questions 
and the 8 demographic items.
The questions were grouped into 7 subsets: 
Administration, Teacher Training, Implementation,
Integration, Use on the Job, Use at Home and Instructional 
Change. Correlation data were used to determine whether the 
variance in instructional change was explained by the 
subsets of Administration, Teacher Training, Implementation, 
Integration, Use on the Job and Use at Home. Demographic 
data relating to teacher personal characteristics (years in 
position, age, gender, and education level) and school 
characteristics (type, location, and year technology was
56
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installed) were also correlated to instructional change 
to determine if there was a significant relationship between 
the 8 demographic items and instructional change.
Research Questions
1. To what extent do teachers believe local school system 
administration supports the 21st Century Program? 
Questions 1-5 of the Technology Use Questionnaire 
addressed teacher satisfaction with local school system 
support. These results are shown in Table 1.
TABLE 1
FREQUENCIES FOR THE ADMINISTRATION SUBSCALE
Question m sd n %>3
Encourages use for instruction 4.0 1.14 301 71.8
Encourages use for record keeping 3.3 1.44 302 49.3
Encourages use for communications 3.0 1.41 302 40.1
Encourages computer classes 3.3 1.36 302 44.0
Encourages teaching computer classes 2.2 1.28 302 16.9
The results in Table 1 showed that of the over 300 
Twenty First Century teachers answering the survey, 71.8% 
were satisfied with local school administration's 
encouragement to use computers for instructional purposes. 
However, only about half were satisfied with local school 
administration's encouragement to use computers for record­
keeping purposes, were satisfied with local school
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administrators' encouragement to use computers for 
communications with parents, or believed that local school 
administrators encouraged them to take computer classes. 
Finally, only 16.9% of the teachers surveyed believed that 
local school administrators encouraged them to teach 
computer classes to other adults (teachers or parents).
2. To what extent have teachers been trained to implement 
the 21st Century Program?
Questions 6-10 of the Technology Use Questionnaire 
examined the extent of teacher satisfaction with training to 
implement the 21st Century Program. These results are shown 
in Table 2.
TABLE 2
FREQUENCIES FOR THE TEACHER TRAINING SUBSCALE
Question m sd n %>3
Have formal computer training 3.6 1.37 302 57.3
Comfortable using for personal use 4.2 0.87 302 77.5
Comfortable using for school tasks 4 . 3 0 .80 302 81.1
Comfortable teaching presentation use 3.1 1. 32 302 38.7
Comfortable teaching research use 3.3 1.26 302 42.1
The data in Table 2 shows that almost 60% of the 21st 
Century classroom teachers surveyed indicated that in 
addition to 21st Century Classroom training, they had 
additional formal training in computer use. With this 
training, over three quarters felt comfortable using
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computers for personal use, and 81.1% felt comfortable using 
computers for some aspect of their school tasks. Fewer than 
2 out of 5 felt comfortable teaching others to use computers 
for presentations, or were comfortable teaching others to do 
research using computer techniques.
3. To what extent has a 21st Century technology plan been 
developed and implemented in each school?
Questions 11-15 addressed teachers' belief that the 21st 
Century Technology Plan had been developed and implemented 
in their school. These results are shown in Table 3.
TABLE 3
FREQUENCIES FOR THE TECHNOLOGY IMPLEMENTATION SUBSCALE
Question m sd n %>3
Familiar with system Technology Plan 3.1 1.35 302 40.4
Included in technology planning 2.8 1.34 302 32.1
Familiar with future technology plan 2.9 1.33 302 32.1
Technology plan on schedule 2.7 1.27 302 26.8
Technology plan adequately funded 2.3 1.15 302 14.9
As shown in Table 3, most of the 21st Century Classroom 
teachers were not familiar with the local School District 
Technology Plan for integrating computers into the 
curriculum. Less than a third of the teachers were included 
in planning for technology at their school, were familiar 
with the Technology Plan for updating technology in their 
school, or believed that achievement of the Technology Plan
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was on schedule. Finally, over 85% believed that the 
Technology Plan was inadequately funded.
4. To what extent has technology integration become integral 
to the instructional program?
Questions 16-19 addressed 21st Century Classroom 
teachers' beliefs toward technology integration and 
implementation of the Master Plan. These results are shown 
in Table 4.
TABLE 4
FREQUENCIES FOR THE INTEGRATION SUBSCALE
Question m sd n %>3
Administrators should use computers 4.4 0.80 302 84 .1
Teachers should be computer literate 4.2 0.81 302 77 .7
Access to e-mail is important 4.1 0.94 302 74.2
Computerized data bases are important 3.8 1.06 302 63.6
Table 4 shows almost 90% of the teachers answering the 
survey believed administrators should be computer literate 
and use a computer for administrative purposes. Three out of 
four believed teachers should also be computer literate and 
use a computer on a regular basis. The same very strong 
majority felt it was important to have access to electronic 
mail and telecommunications systems, and felt it was 
important for teachers to develop computerized databases to 
keep instructional records.
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5. To what extent do 21st Century Classroom teachers use 
computers on the job?
Questions 20-24 addressed teacher use of computers on 
the job. These results are shown in Table 5.
TABLE 5
FREQUENCIES FOR THE USE ON JOB SUBSCALE
Question m sd n %>3
Use for instructional purposes 3.9 0.94 302 64.3
Use for administrative purposes 3.8 1.28 302 65.9
Use for notes sent home/newsletters 4.0 1.23 302 70.9
Use computers for research 3.8 1.10 302 63.9
Use computers for presentations 3.1 1.20 302 37.4
As shown in Table 5, a majority of the 21st Century 
Classroom teachers almost always or always used computers 
for drill, word processing, programming, and simulations, 
for administrative purposes (grade-book, records, and 
tests), and for classroom research. However, a greater 
number, 70.9%, used computers for notes sent home or for 
periodic newsletters. When it came to presentations and 
presentation software, only 2 out of 5 used computers to 
prepare or actually project presentations to various groups 
(students, peers, and parents).
6. To what extent do 21st Century Classroom teachers use 
computers at home?
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Questions 25-28 described teacher use of computers at 
home. The results are shown in Table 6.
TABLE 6
FREQUENCIES FOR THE USE AT HOME SUBSCALE
Question m sd n %>3
Self taught computer user 2.9 1.12 302 30.8
Have a computer at home 3.4 1.61 302 54.3
Seldom use computer at home 4.4 1.05 302 85.4
Use home computer for personal work 2.7 1.61 302 34.4
Table 6 shows that although a large number of these 
professionals had a computer at home which they used 
frequently (question 27), few were self-taught computer 
users, and only about a third used the computer for personal 
business. About half, always or almost always, used a 
computer at home for school purposes.
7. To what extent have 21st Century Classroom teachers 
changed their instructional practices?
Questions 29-33 described the extent to which 21st 
Century Classroom teachers believed they changed their 
instructional practices as a result of using 21st Century 
classroom technology. These results are shown in Table 7.
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TABLE 7
FREQUENCIES FOR THE INSTRUCTIONAL CHANGE SUBSCALE
Question m sd n %>3
More time with individual students 2.8 1.11 301 24.6
Allows students to work independently 3.3 1.06 301 39.5
Can present more complex material 3.3 1.13 301 46.8
Able to meet individual needs 3.3 1.07 300 40.0
Small group activity facilitated 3.3 1.09 300 41.0
As shown in Table 7, only a quarter of the teachers 
felt they spent more time with individual students as a 
result of using 21st century classroom technology. Less than 
half felt more comfortable with students working 
independently as a result of using 21st Century classroom 
technology, or believed they were better able to present 
more complex material to their students as a result of using 
21st century classroom technology. A strong majority felt 
they were better able to tailor students' work to their 
individual needs by not using 21st century classroom 
technology, and always or almost always found they were not 
more comfortable with small group activities as a result of 
using 21st century classroom technology.
8. Are there relationships between teacher satisfaction with 
21st Century program implementation and changes in 
instructional practices?
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There were significant relationships between teachers' 
satisfaction with the 21st Century Program and changes 
instructional practices. The results are shown in Table 8.
TABLE 8
CORRELATION MATRIX BETWEEN SATISFACTION AND INSTRUCTIONAL
CHANGE
Admin Teach
Train
Implemen. Integrat. Use
on
Job
Use
at
Home
Teacher Training r .343
n 301
Implementation r .590 .351
n 301 302
Integration r .312 .552 .267*
n 300 301 301
Use on Job r .412 .656 . 387* .614*
n 301 302 302 301
Use at Home r .013 .436 . 130* .273* . 409
n 301 302 302 301 302
Instruct. Chg. r . 307 .397 .294* .339* . 507 . 154
n 300 300 300 299 300 300
Correlation is significant at the 0.05 level.
As shown in Table 8, there was a significant (0.05) 
correlation between the subscales of Administration, Teacher 
Training, Implementation of the Technology Plan, Belief in 
Integration of Technology, and Use on the Job and the 
subscale of Instructional Change. See Research H01-H06 for 
further discussion.
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9. Are 21st Century Classroom teachers' demographic 
characteristics related to changes in instructional 
practice?
Demographic Frequencies were compiled for teachers' 
current position, years in position, education level, age 
and gender. See Tables 9,10,11,12 and 13.
An overwhelming percentage of respondents were 
teachers. The results are shown in Table 9.
TABLE 9
FREQUENCIES FOR POSITION (COLLAPSED)
f %
Teacher 281 93.0
Other 21 7.0
Total 302 100.0
As shown in Table 9, less than 7% of the cases were
made up of technology coordinators, principals and other 
classifications.
The data for years in position were collapsed because 
few teachers were in the lower years of service categories. 
These results are shown in Table 10.
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TABLE 10
FREQUENCIES FOR YEARS IN POSITION (COLLAPSED)
f %
1 to 5 years 60 19.9
6 to 10 years 62 20.5
11 plus years 180 59.6
Total 302 100 .0
As shown in Table 10, over 60% of the 21st Century
Classroom Teachers had over 11 years of service. Well over
three-quarters had over 6 years of experience. See H07.
Education level divided the population into thirds. The
results are shown in Table 11.
TABLE 11
FREQUENCIES FOR EDUCATION LEVEL
f %
Bachelor's degree 94 31.1
Master's degree 95 31.5
Master's plus 111 36.8
Doctorate degree 2 .7
Total 302 100.0
As shown in Table 11, one third reported their level of 
education at the Bachelor's Degree level, one third had 
attained the Master's Degree level, and a little over a 
third were at the Master's Plus level. Very few, 0.7%, had 
earned a terminal degree. See H08.
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The analysis of length of service, pointed out that 
these teachers were very experienced. These results are 
shown in Table 12.
TABLE 12
FREQUENCIES FOR THE AGE LEVEL OF THE POPULATION
f %
Less than 30 years 21 7.0
30 to 39 years 66 21. 9
40 to 49 years 118 39.1
50 plus years 97 32.1
Total 302 100.0
As shown in Table 12, the average age level
corresponded to the high service level. Almost three-
quarters of these teachers were over 40 years of age. See
H09.
The gender analysis showed 8 6.8% were female with 13.2% 
male. These results are shown in Table 13.
TABLE 13 
FREQUENCIES FOR GENDER
f %
Female 262 86.8
Male 40 13.2
Total 302 100.0
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Table 13 shows the population was predominately female. 
This was consistent with the fact that most 21st Century 
Classroom Teachers in this study were from elementary 
schools. See H010.
10. Are school location, school type, and year technology 
was installed related to changes in instructional 
practices?
Analysis of school location pointed out that the sample 
population was not equally distributed among, rural, urban 
and suburban schools. The results are shown in Table 14.
TABLE 14
FREQUENCIES FOR SCHOOL LOCATION
f %
Urban 42 13.9
Suburban 88 29.1
Rural 172 57 .0
As shown in Table 14, the majority of those sampled 
worked in schools located in rural communities. Regarding 
"What designation best describes your school?" the data were 
compressed. Due to low responses in the primary area, 
primary and elementary were combined to make the category 
Primary or Elementary. The results are shown in Table 15.
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TABLE 15 
FREQUENCIES FOR SCHOOL TYPE
f %
Primary or Elementary 180 59.6
Middle School 61 20.2
High School 61 20.2
Total 302 100.0
As shown in Table 15, the combined primary and 
elementary group comprised 59.6% of the population. The 
categories Middle School and High School were evenly divided 
at 20.2% each. See H012.
The variable "Year 21st Century classroom technology 
was installed" was changed to "number of years since 
technology was installed" to facilitate use of the Pearson 
Correlation with the dependent variable. These results are 
shown in Table 16.
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TABLE 16
FREQUENCIES FOR THE NUMBER OF YEARS 
SINCE TECHNOLOGY WAS INSTALLED
f %
Installed 1998 5 1.7
Installed 1997 20 6.6
Installed 1996 67 22.3
Installed 1995 72 23.9
Installed 1994 68 22.6
Installed 1993 35 11.6
Installed 1992 34 11.3
Total 301 100.0
Table 16 showed, three-quarters of the 21st Century 
Classroom, the technology was installed between 2 and 4 
years ago. Almost a quarter of the classrooms had been in 
existence more than 4 years. See H013.
The Null Hypotheses HOI, H02, H03, H04, H05, H06, and 
H013 were analyzed using Pearson's r. The Null Hypothesis 
H010 was analyzed using the T-test. ANOVA was used to 
analyze H07, H08, H09, H011 and H012.
Research Hypotheses 
HOI: There is no relationship between the perceived extent 
of administrative support and changes in instructional 
practice.
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As shown in Table 8, the Pearson's r Correlation 
between Administration and Instructional Changes was p=0.307 
with a Significance Level of 0.0005, therefore reject the 
null hypothesis. To check for substantive importance, the r 
was squared (.094) indicating that 9.4% of the variance in 
instructional change was explained by administration.
H02: There is no relationship between the extent of Teacher
Training and changes in instructional practice.
As shown in Table 8, the Pearson's r Correlation 
between Teacher Training and Instructional Changes was 
p=0.397 with a Significance Level of 0.005, therefore reject 
the null hypothesis. To check for substantive significance, 
the r was squared (.158) indicting that 15.8% of the 
variance in instructional change was explained by Teacher 
Training.
H03: There is no relationship between the perceived quality
of implementation of the technology plan and changes in 
instructional practice.
As shown in Table 8, the Pearson's r Correlation 
between Implementation and Instructional Change was p=0.294 
with alpha set at 0.05, therefore reject the null 
hypothesis. To check for substantive significance, the r was 
squared (.086) indicating that 08.6% of the variance in 
instructional change was accounted for by teacher knowledge 
of implementation of the Technology Plan.
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H04: There is no relationship between the perceived extent
of technology integration and changes in instructional 
practice.
As shown in Table 8, the Pearson's r Correlation 
between Integration and Instructional Change was p=0.339, 
therefore reject the null hypothesis. To check for 
substantive significance, the r was squared (.115) 
indicating 11.5% of the variance was explained by changes in 
instruction.
H05: There is no relationship between the extent of
teachers' use of computers on the job and changes in 
instructional practices.
As shown in Table 8, the Pearson's r Correlation 
between Use on the Job and Instructional Change was p=0.507, 
therefore reject the null hypothesis. To check for 
substantive significance, the r was squared (.257) 
indicating 25.7% of the variance in instructional change was 
explained by use on the job.
H06: There is no relationship between extent of teachers'
use of computers at home and changes in instructional 
practice
As shown in Table 8, the Pearson's r Correlation 
between Use at Home and Instructional Change was p=0.154, 
therefore reject the null hypothesis. To check for 
substantive significance, the r was squared (.024)
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indicating that 02.4% of the variance in instructional 
change was explained by Use at Home.
H07: There is no relationship between years in current 
position and change in instruction.
The test of homogeneity of variance was p=0.053, 
therefore ANOVA was used. The ANOVA for Years in Position 
and Instructional Change was p=0.170, therefore fail to 
reject the null hypothesis. These results are shown in Table 
17.
TABLE 17
YEARS IN POSITION AND INSTRUCTIONAL CHANGES
n m sd f E
1 to 5 years 59 16.75 5.28 1.782 .170
6 to 10 years 62 16.87 4.82
11 plus years 179 15.78 4.35
Total 300 16.20 4.65
Note: Eta = 0.109 and Eta squared = 0.0011881
To check for substantive significance, as noted in 
Table 17, the Eta (.109) was calculated and squared Eta= 
.0011881, indicating only one tenth of a percent of the 
variance in instructional change was accounted for by Years 
in Position.
H08: There is no relationship between teachers' education
level and change in instruction.
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The test for homogeneity of variance showed p=0.181/ 
therefore ANOVA can be used. The ANOVA table showed p=0.766, 
therefore fail to reject the null hypothesis. These results 
are shown in Table 18.
TABLE 18
EDUCATIONAL LEVEL AND INSTRUCTIONAL
n m sd f E
Bachelor1s 93 16.47 4.18 .266 .766
Master's 95 16.16 4.75
Master's Plus or Doctorate 112 16.00 4.96
Total 300 16.20 4. 65
Note: Eta = 0.042 and Eta squared = 0.001764
Using data in Table 18 in order to check for the 
strength of the relationship, the Eta was calculated 
(Eta= .042), and Eta squared = 0.001764 showed that only 2% 
of the variance in instructional change was explained by 
education level. 98% of the variance was unexplained.
H09: There is no relationship between teachers' age and
changes in instruction.
The test for Homogeneity of Variance showed p=0.433. 
The ANOVA showed p=0.006, therefore reject the null 
hypothesis. These results are shown in Table 19.
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TABLE 19 
AGE AND INSTRUCTIONAL CHANGES
n m sd f E
39 years and under 87 17.53 4.78 5.162 .006
40-49 years 116 15. 64 4.49
50 years and over 97 15.67 4.53
Total 300 16.20 4.65
Note: Eta = 0.18 3 and Eta squared = 0.033489
The Tukey HSD showed that the 39 and under age group's 
mean was statistically different from both the 40-49 age 
group (p=0.010) and the 50 and over age group (p=0.017). As 
shown in Table 19, there was no difference between the means 
of the 40-49 group and the over 50 group (p=0.999). The Eta 
=0.183 and Eta squared =0.033489 with about 3.4% of the 
variance in instructional change explained by age.
H010: There is no relationship between teachers' gender and
change in instruction.
The probability of homogeneity of variance between 
Gender and Instructional Change was p=0.055, therefore the 
T-test can be used. The t value is 3.029 with 298 degrees of 
freedom, therefore reject the null hypothesis. These results 
are shown in Table 20.
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TABLE 20
GENDER AND INSTRUCTIONAL CHANGES
Gender n m sd
Female 260 16.51 4.67
Male 40 14.15 4.00
T-Test for Two Independent Samples
Instructional Chanqes
1 E t df El Mean 
Diff.
Equal variances assumed 3.701 .055 
Equal variances not assumed
3.029
3.392
298
56.685
.003
.001
2.36
2.36
♦Significance (2-tailed)
Note: Eta = 0.173 and Eta squared = 0.033489
As noted in Table 20, the Eta was calculated. Eta= .173 
and Eta squared was .033489, thus almost 3% of the variance 
in instructional change was explained by gender.
H011: There is no relationship between the location of
school (urban, suburban, or rural) and change in 
instruction.
The Levene Statistic was 0.312 with p=0.732, therefore 
ANOVA was used. The ANOVA between Location of School and 
Instructional Changes was 0.777 with p=0.461, therefore fail 
to reject the null hypothesis. These results are shown in 
Table 21.
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TABLE 21
LOCATION OF SCHOOL AND INSTRUCTIONAL CHANGE
n m sd
Urban 42 15.50 5.07 .776 .461
Suburban 87 16.03 4.34
Rural 171 16.45 4.70
Total 300 16.20 4.65
Note: Eta = 0.072 and Eta squared = 0.00518"
As noted in Table 21, the Eta was calculated. Eta=
0.072 with Eta squared = 0.005184, thus only one half 
percent of the variance in instructional change was 
explained by location.
H012: There is no relationship between type of school 
(primary, elementary, middle and high school) and changes in 
instruction.
The Levene Statistic between Type of School and 
Instructional Change was 0.171 with p=0.843, therefore ANOVA 
can be used. The ANOVA probability was p=0.561, therefore 
fail to reject the null hypothesis. These results are shown 
in Table 22.
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TABLE 22
TYPE OF SCHOOL AND INSTRUCTIONAL CHANGE
n m sd f E
Primary or 179 16.41 4.50 .580 .561
Middle School 61 15.69 4.84
High School 60 16.07 4.95
Total 300 16.20 4.65
Note: Eta = 0.062 and Eta squared = 0.003844
As noted in Table 22, the Eta was calculated. Eta =
.062 and Eta square = .003844 showed that about 4 tenths of 
a percent of the variance in instructional change was 
accounted for by school type.
H013: There is no relationship between the number of years 
since technology was introduced in the 21st Century 
Classroom and change in instruction.
The Pearson's r correlation between Number of Years 
since Technology was Installed was p=-0.074, therefore fail 
to reject the null hypothesis. These results are shown in 
Table 8.
Limitations
The research was limited to the population of Tennessee 
21st Century Classroom teachers' sampled in the fall of 
1998.
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CHAPTER 5 
DISCUSSION
The Master Plan for Tennessee Schools (1991) 
establishes two criteria for measuring the success of the 
21st Century Classroom Project. The measures are teachers' 
satisfaction with program implementation and teachers' 
instructional changes resulting from the infusion of 
technology. To facilitate program implementation, The Master 
Plan identifies Implementation Strategies. The strategies 
include: (1) attract the best possible teachers; (2) prepare
school personnel to use the technology; (3) appoint a local 
education technology committee; (4) fully use modern 
technology and research based teaching strategies; and (5) 
provide professional development for teachers. The subscales 
of this study present a summary of teachers' satisfaction 
levels and of teachers' instructional changes. The subscales 
address all five of The Master Plan implementation 
strategies.
Interpretation 
The 21st Century Classroom Project may not attract the 
best possible teachers for the 21st Century classrooms, but 
it has managed to staff these facilities with experienced 
well-educated professionals. The demographic data indicates 
that these educators average over 11 years of service. The
79
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formal education levels are equally impressive; 70% 
have earned a master's degree or higher.
The 21st Century Classroom Project has not been 
successful in preparing school personnel to use the 
technology effectively. This study points out that 
technology has not allowed teachers to give each student 
more individual attention, has not fostered independent 
learning, and has not supported the development of 
individualized instructional programs. Furthermore, these 
highly skilled educators do not use computers for 
presentations and do not share their skills with parents, 
administrators, or fellow teachers.
The 21st Century classroom Project has not been 
successful in creating technology committees to develop 
local Technology Plans. If committees were active, knowledge 
of the program should be widely disseminated. The teachers 
overwhelmingly reported that they were not familiar with 
their school system's technology plan, were unaware of 
planned changes, and are left out of future planning. Those 
plans that are implemented, are in their opinion, under­
funded and behind schedule. Many teachers commented that 
there is a vital need to provide consistent computer 
maintenance.
Local school systems have not been using modern 
technology and research based teaching strategies to the
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fullest possible extent. Descriptive data shows only 40% of 
the 21st Century teachers have changed instructional 
techniques as a result of access to 21st Century classroom 
hardware. They report computers do not allow more time with 
individual students. Technology does not permit students to 
work independently. Available programs do not help in the 
presentation of complex material. The addition of computer 
technology to the classroom has not helped teachers develop 
individualized instructional programs for each student.
Small group activities that should allow peer reinforcement 
of skills, and foster independent investigation, have not 
been aided. All of these essential instructional changes 
should have been enhanced by computer technology. Computer 
aided instruction should have created the extra time for 
individualized instruction, for individualized learning 
plans and small group activities. If technology is not 
providing these outcomes, then school systems are not making 
the most effective use of these tools.
The 21st Century Classroom Project has provided 
professional development in limited areas. Teachers have 
been taught to operate the systems, how to use software for 
drills and how to use record-keeping programs. Teachers 
report that 60% have received formal technology training in 
addition to the initial 21st Century classroom training. 
However, many do not feel comfortable making computer
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presentations, teaching other adults, or teaching computer 
research techniques.
In general, 21st Century Classroom teachers are highly 
experienced, well-educated, professional instructors. Like 
others born before the computer age, they have not grown up 
with computers but have had to learn how to use this new 
tool through formal instruction. They are competent to use 
those computer functions and programs that they have been 
taught. However, they are uncomfortable with computer use 
when they have not been formally trained (presentations, 
research).
Correlation data found strong relationships between 
Administrative Support (9.4%), Teacher Training (15.8%), 
Implementation of the Technology Plan (8.6%), belief in 
technology integration (11.5%) Use on the Job (25.7%) and 
Instructional Change. Due to the moderate satisfaction 
levels of 21st Century teachers in these areas and the 
results of correlation analysis, it would appear that 
Instructional Change could be increased with additional 
administrative support, teacher training, implementation of 
the technology plan, and use on the job.
The study identifies 4 out of 5 implementation 
strategies from the Master Plan that are currently 
ineffectively employed. The strategies are: (1)prepare 
school personnel to use the technology in the classroom; (2)
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appoint a local education technology committee to develop a 
Technology Plan; (3) fully use modern technology and 
research based teaching strategies; and (4) provide 
additional professional development in the areas of research 
and presentation methods. The results of these findings 
provide information that can be used to increase the success 
of the 21st Century Classroom program.
Limitations
The study was limited to the population of 21st Century 
Classroom teachers in the Tennessee Public Schools who 
participated in 21st Century Classroom Training Program 
1992-96 and were serving as 21st Century Classroom teachers 
during the fall of 1998.
Implications
The results of this descriptive study indicate that 
21st Century Classroom teachers have not been highly 
satisfied with the program implementation and have not made 
extensive instructional changes due to the infusion of 
technology. These results are supported by correlation data 
that shows significant relationships between teacher 
satisfaction levels and changes in instructional practices.
Since 1991, Tennessee has spent $150 million on 
hardware for 21st Century classrooms across the state. By 
contrast, only $70,000 has been spent at the state level to
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train educators to effectively use computers for educational 
purposes. Local school systems have been asked to assume a 
major portion of the burden for staff development and 
computer maintenance. Perhaps the DOE needs to consider 
providing additional funding for professional development, 
and technology maintenance.
It is imperative that this discrepancy be addressed.
The computers that were installed at the beginning of the 
program (1992) are already becoming obsolete. The money 
spent on hardware was an investment that reaps declining 
value. Paradoxically, the money spent on training reaps 
increasing long-term benefits.
Sheingold (1992) concluded that the challenge of 
integrating technology into schools and classrooms is tied 
to plentiful technology, time for teachers to plan and learn 
and human support systems for educators. 21st Century 
Classroom teachers are seeking training, time to learn and 
encouragement to make the Master Plan for Tennessee schools 
a success story.
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TECHNOLOGY USE QUESTIONNAIRE
Lois Markee, P. 0. Box 129, Flint Hill, Virginia 22627
Rate each statement. Then using the scale from never to 
always put a check mark in the box that best describes your 
belief about the statement.
1. Administrative Support:
Never Almost
Never
Usually Almost
Always
Always
1. School administration 
encourages me to use 
computers for 
instructional purposes.
2. School administration 
encourages me to use 
computers for record 
keepinq purposes.
3. School administration 
encourages me to use 
computers for 
communications with 
parents.
4. School administrators 
encourage me to take 
computer classes.
5. School administrators 
encourage me to teach 
computer classes to 
other adults (teachers 
or parents).
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TECHNOLOGY USE QUESTIONNAIRE (Page 2)
Lois Markee, P. 0. Box 129, Flint Hill, Virginia 22 627
2. Teacher Training:
Never Almost
Never
Usually Almost
Always
Always
6. I have had formal 
training in computer 
use.
7. I feel comfortable 
using computers for my 
personal use.
8 . I feel comfortable 
using computers in some 
aspect of my school 
tasks.
9. I feel comfortable 
teaching others to use 
computers for 
presentations.
10. I feel comfortable 
teaching others to do 
research using computer 
techniques.
3. Implementation of Technology Plan:
Never Almost
Never
Usually Almost
Always
Always
11. I am familiar with the 
School District 
Technology Plan for 
integrating computers 
into the curriculum
12. I have been included in 
planning for technology 
at my school.
13. I am familiar with the 
long range plans for 
updating technology in 
our school.
14. Achievement of the 
technology plan is on 
schedule.
15. The technology plan is 
adequately funded.
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TECHNOLOGY USE QUESTIONNAIRE (Page 3)
Lois Markee, P. 0. Box 129, Flint Hill, Virginia 22627
4. 21st Century Program Integration:
Never Almost
Never
Usually Almost
Always
Always
16. I feel it is important 
for all students to use 
computers in school at 
every grade level.
17. Computers are
appropriate for use by 
teachers to support 
instruction in every 
academic subject.
18. If computers are used, 
every student should 
have individual access 
to the computer.
19. Administrators should 
be computer
literate and use one 
for administrative 
purposes.
20. Teachers should be 
computer literate and 
use one on a regular 
basis.
21. I feel it is important 
that I have
access to electronic 
mail and
telecommunications 
systems.
22. I feel it is important 
for teachers to develop 
computerized data bases 
to keep instructional 
records.
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TECHNOLOGY USE QUESTIONNAIRE (Page 4)
Lois Markee, P. 0. Box 129, Flint Hill, Virginia 22627
5. Use Of Technology On The Job:
Never Almost
Never
Usually Almost
Always
Always
23. I use computers with 
students for 
instructional purposes 
(drill, processing, 
programming, 
simulations, proofs, 
etc.).
24. I use computers for 
administrative purposes 
(gradebook, records, 
tests).
25. I use computers for 
notes sent home or for 
periodic newsletters.
26. I use computers for 
research.
27. I use computers to 
prepare or actually 
project presentations to 
various groups 
(students, peers, 
parents).
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TECHNOLOGY USE QUESTIONNAIRE (Page 5)
Lois Markee, P. 0. Box 129, Flint Hill, Virginia 22627
6. Use Of Computers At Home:
Never Almost
Never
Usually Almost
Always
Always
28. I am a self taught 
computer user.
29. I currently have a
computer at home that I 
use for school purposes.
30. I currently have a
computer at home which I 
do not use on a regular 
basis.
31. I currently have a
computer at home that I 
use for personal 
business.
32. I wish I had a computer 
at home.
7. As a result of using the 21st century classroom 
technology, I find:
Never Almost
Never
Usually Almost
Always
Always
33. I spend more time with 
individual students.
34. I am more comfortable 
with students' working 
independently.
35. I am better able to 
present more complex 
material to my students.
36. I am better able to
tailor students' work to 
their individual needs.
37. I am more comfortable 
with small group 
activities.
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TECHNOLOGY USE QUESTIONNAIRE (Page 6)
Lois Markee, P. O. Box 129, Flint Hill, Virginia 22627
Demographic Information: Please check only one alternative
for each of the following questions.
1. What is your current position?
_________ 1. Teacher
_________ 2. Technology Coordinator
_________ 3. Principal
4. Other
2. How many years have you been in your current position'
_________ 1. 1 to 2 years
_________ 2 . 3 to 5 years
_________ 3. 6 to 10 years
_________ 4. 11 plus years
3. Which word best describes the location of your school?
_______  1. urban
_______  2. suburban
3. rural
4. What designation best describes your school?
_______  1. primary school
_______  2. elementary school
_______  3. middle school
_______  4. high school
5. What designation best describes your level of education?
_______  1. Bachelor's Degree
_______  2. Master's Degree
________ 3. Master's Plus
_______  4. Doctorate Degree
6. What is your approximate age?
______  1. Less than 30 years
______  2. 30 to 39 years
______  3. 40 to 49 years
______  4. 50 plus years
7. Your gender:   1. Female   2. Male
8. What year was the 21st century classroom technology installed in your 
classroom?
  1. 1992  2 . 1993   3. 1994  4. 1995
5. 1996 6. 1997 7. 1998
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September 1, 1998
Lois Markee 
P. 0. Box 129
Flint Hill, Virginia 22627 
540-675-1709 
markee@shentel.net
Dear 21st Century Classroom Educator,
The state of Tennessee has invested heavily in educational 
reform in public schools by establishing 21st century 
classrooms throughout the state. I am a doctoral candidate 
at East Tennessee State University and have been researching 
technology integration in the classroom. In order to better 
understand how technology is being used in 21st century 
classrooms, the enclosed questionnaire has been developed. 
The questionnaire is being sent to a representative sample 
of teachers throughout the state.
Please take three minutes to complete the short 
questionnaire, and return it in the enclosed stamped 
envelope by September 12, 1998. Your responses are 
confidential. Rest assured your name will not appear on the 
questionnaire or in the study results.
In advance, thank you for taking the time to complete the 
survey and to participate in improving technology education 
for students, teachers, and administrators.
Sincerely,
Lois Markee
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TECHNOLOGY USE QUESTIONNAIRE
Lois Markee, P. O. Box 129, Flint Hill, Virginia 22627
Rate each statement. Then using the scale from never to always put a check mark 
in the box that best describes your belief about the statement.
Never Almost
Never
Usually Almost
Always
Always
1. Local school
administration encourages 
me to use computers for 
instructional purposes.
2. Local school
administration encourages 
me to use computers for 
record keeping purposes.
3. Local school
administration encourages 
me to use computers for 
communications with 
parents.
4. Local school
administrators encourage me 
to take computer classes.
5. Local school
administrators encourage me 
to teach computer classes 
to other adults (teachers 
or parents).
6. In addition to 21st
Century Classroom training, 
I have had formal training 
(classes, workshops, etc.) 
in computer use.
7. I feel comfortable using 
computers for my personal 
use.
8. I feel comfortable using 
computers in some aspect of 
my school tasks.
9. I feel comfortable 
teaching others to use 
computers for 
presentations.
10. I feel comfortable 
teaching others to do 
research using computer 
techniques.
11. I am familiar with the
School District Technology 
Plan for integrating 
computers into the 
curriculum.
Page 2, Questions 12-23 are on the back of this page.
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TECHNOLOGY USE QUESTIONNAIRE (Page 2)
Lois Markee, P. O. Box 129, Flint Hill, Virginia 22627
Rate each statement. Then using the scale from never to always put a check mark 
in the box that best describes your belief about the statement.
Never Almost
Never
Usually Almost
Always
Always
12. I have been included in 
planning for technology at 
my school.
13. I am familiar with the 
Technology Plan for 
updating technology in our 
school.
14. Achievement of the 
Technology Plan is on 
schedule.
15. The Technology Plan is 
adequately funded.
16. Administrators should be 
computer
literate and use one for 
administrative
purposes.
17. Teachers should be
computer literate and use 
one on a reqular basis.
18. I feel it is important 
that I have
access to electronic 
mail and
telecommunications 
systems.
19. I feel it is important for 
teachers to develop 
computerized data bases to 
keep instructional records.
20. I use computers with
students for instructional 
purposes (drill, 
processing, programming, 
simulations, proofs, etc.).
21. I use computers for
administrative purposes 
(gradebook, records, 
tests).
22. I use computers for notes 
sent home or for periodic 
newsletters.
23. I use computers for 
research.
Page 3, Questions 24-33 are the next page of the survey.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
107
TECHNOLOGY USE QUESTIONNAIRE (Page 3)
Lois Markee, P. O. Box 129, Flint Hill, Virginia 22627
Rate each statement. Then using the scale from never to always put a check mark 
in the box that best describes your belief about the statement.
Never Almost
Never
Usually Almost
Always
Always
24. I use computers to prepare 
or actually project 
presentations to various 
groups (students, peers, 
parents).
25. I am a self taught 
computer user.
26. I currently have a
computer at home that I use 
for school purposes.
27. I currently have a
computer at home which I do 
not use on a regular basis.
28. I currently have a
computer at home that I use 
for personal business.
29. As a result of using 21st 
century classroom 
technology, I find I spend 
more time with individual 
students.
30. As a result of using 21st 
century classroom 
technology, I find I am 
more comfortable with 
students' working 
independently.
31. As a result of using 21st 
century classroom 
technology, I find I am 
better able to present more 
complex material to my 
students.
32. As a result of using 21st 
century classroom 
technology, I find I am 
better able to tailor 
students' work to their 
individual needs.
33. As a result of using 21st 
century classroom 
technology, I find I am 
more comfortable with small 
group activities.
Page 4, Demographic questions which will be used for statistical purposes are on 
the back of this page. Please answer these questions.
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TECHNOLOGY USE QUESTIONNAIRE (Page 4)
Lois Markee, P. 0. Box 129, Flint Hill, Virginia 22627
Demographic Information: Please check only one alternative for each of
the following questions.
1. What is your current position?
_________ 1. Teacher
_________ 2. Technology Coordinator
_________ 3. Principal
4. Other
2. How many years have you been in your current position?
_________ 1. 1 to 2 years
________  2. 3 to 5 years
________  3. 6 to 10 years
________  4. 11 plus years
3. Which word best describes the location of your school?
_______  1. urban
_______  2. suburban
3. rural
4. What designation best describes your school?
_______  1. primary school
_______  2. elementary school
_______  3. middle school
_______  4. high school
5. What designation best describes your level of education?
_______  1. Bachelor's Degree
_______  2. Master's Degree
_______  3. Master's Plus
_______  4. Doctorate Degree
6. What is your approximate age?
______  1. Less than 30 years
______  2. 30 to 39 years
______  3. 40 to 49 years
______  4. 50 plus years
7. Your gender: _______  1. Female ________ 2. Male
8. What year was the 21st century classroom technology installed in your 
classroom?
  1. 1992  2. 1993   3. 1994  4. 1995
5. 1996 6. 1997 7. 1998
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June 1, 1998
Lois Markee
P. 0. Box 129
100 Dearing Road
Flint Hill, Virginia 22627
540-675-1709
Markee0shentel.net
Dear 21st Century Technology Coordinator,
The state of Tennessee has invested heavily in educational 
reform in public schools by establishing 21st century 
classrooms across the state. I am a doctoral candidate at 
East Tennessee State University and have been researching 
technology integration in the classroom. I need to survey 
21st Century Classroom teachers to complete my dissertation.
To do so, I need a list of current 21st Century Classroom 
teachers. The Department of Education (DOE) does not have a 
list of 21st Century Classroom teachers. However, the DOE 
shared the list of Technology Coordinators with me. In 
order to determine the population of 21st Century Classroom 
teachers, I would appreciate it if you would send a list of 
the 21 Century Classroom teachers in your school system 
along with their school address to markee0shentel.net.
In advance, thank you for taking the time to help identify 
the research population and for participating in the effort 
to improve technology education for students, teachers, and 
administrators.
Sincerely,
Lois J. Markee
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Lois Markee 
P. 0. Box 129 
Flint Hill, VA 22627 
August 19, 1998
Committee Members
East Tennessee State University
College of Education
Department of Educational Leadership and Policy Analysis 
Box 70550
Johnson City, Tennessee 37614-0550 
Dear Committee Member:
This letter is written as documentation that the Doctoral 
Committee consisting of Dr. Russ West, Dr. Cecil 
Blankenship, Dr. Louise MacKay and Dr. Terry Tollifson 
granted permission via E-mail communication dated August 19, 
1998 to use the list of 21st Century Classroom teachers who 
received 21st Century Classroom training from the Department 
of Education to systematically pull a random sample of 600 
cases for the doctoral dissertation entitled, Technology 
Integration in 21st Century Classrooms.
Thank you for your kind consideration.
Sincerely,
Lois Markee
cc: Dr. Russ West (Committee Chair)
Dr. Cecil Blankenship 
Dr. Louise MacKay 
Dr. Terry Tollifson
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
A P P E N D IX  F
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
114
FIGURE 1
TEACHER SATISFACTION LEVELS AND
INSTRUCTIONAL CHANGES
TECHNOLOGY INEGRATION IN TENNESSEE 21ST CENTURY CLASROOMS 
Dissertation Presented to the Faculty of the 
Department of Educational Leadership and Policy Analysis 
East Tennessee State University
Teacher Satisfaction Levels
Administrative Support
Changes in Instructional Practices
| Comfortable With Small Groups
Teacher's Training
Technology Implementation
Students Working Independently
Able to Meet Individual Needs
Technology Integration | | Presents More Complex Tasks
Teacher Use of Computers on the Job I i More Time With Individual Students
| Teacher's Use of Computers at Home
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